recently, we have demonstrated that sortilin-mediated targeting of ASM to lysosomes is of importance in LRs clustering due to increase in ceramide production locally on the cell membrane (10) . However, it remains unknown how sortilin is involved in the trafficking of ASM into the membrane and in the NOX subunits assembling and activation associated with LRs clustering. In addition, there is no evidence showing whether sortilin interacts with ASM, participating in the LR clustering and NOX activation process.
In the present study, we first determined the role of sortilin in the aggregation of NOX subunits with gp91
phox as a prototype and in the activation of NOX by confocoal microscopic localization of LRs- and TRITC-anti Lamp-1. An acceptor bleaching protocol was employed to measure the FRET efficiency as we described previously (8, 9, 11, 28) . After the pre-bleaching image was normally taken, the laser intensity at the excitement wavelength of the acceptor (TRITC) was increased from 50 to 98% and continued to excite the sample for 2 min to bleach the acceptor fluorescence. After the intensity of the excitement laser of the acceptor was adjust back to 50% and the post-bleaching image was then taken. A FRET image was obtained by subtraction of the pre-bleaching image from the post-bleaching image and given a dark blue color. After measuring the FITC fluorescence intensity in the pre-, post-, and FRET image, the FRET efficiency was calculated through the following formula: E = (FITCpost -FITCpre) / FITCpost x 100%.
Measurement of sortilin and ASM interaction through co-immunoprecipitation. The lysosomes from CAECs were isolated with a lysosome isolation kit (Sigma, Saint Louis, MO). Briefly, the cells were grown on 90% confluence, and then trypsinized and washed. After homogenizing, the lysates were centrifuged at 1,000 g for 10 min followed by 20 min at 20,000 g to get crude lysosome fractions (CLF).
Then, the CLF were further purified and enriched on a density gradient. Finally, the isolated lysosomes were determined by measuring acid phosphatase activity and ready for use (25).
Co-immunoprecipitation was performed with a Mammalian Co-immunoprecipitation Kit (Pierce Biotechnology, Rockford, IL) according to instructions of manufactory's manual. In brief, a mouse anti-ASM monoclonal antibody (Santa Cruz, Santa Cruz, CA, 1:200) was first immobilized on the coupling gel beads and then incubated with lysosomes for 2 hrs. After being eluted and regenerated, the immunocomplexes were inactivated and prepared for electrophoresis. Immunobloting were performed by using anti-ASM and anti-sortilin, respectively. 
In situ simultaneous measurement of [Ca
, where K d is 224 nM; R is the fluorescence ratio (F340/F380); R max and R min are the maximal and minimal fluorescence ratios; and β is the fluorescence ratio at 380-nm excitation determined at R min and R max , respectively. NO production were expressed as the net increment of DAF-2 fluorescence relative to its basal value (f＝∆F/F 0 ×1,000), where f is the net fluoscence; F is DAF-2 fluorescence intensity obtained during experiments and F 0 is its basal fluorescence intensity.
Statistics. Data are presented as means ± SE. Significant differences between and within multiple groups were examined using ANOVA for repeated measures, followed by Duncan's multiple-range test. P < 0.05 was considered statistically significant. showed that FasL significantly increased the FRET efficiency between sortilin and Lamp-1 or ASM when they aggregated on the cell membrane. As shown in Figure 4C and Figure 5 , we also examined the FRET efficiency between ASM and Lamp-1 which became higher after FasL stimulation as compared to that in the control cell. It appears that after activation of the death receptor Fas, ASM and sortilin were closely trafficking together and targeted to lysosomes.
RESULTS

Effects
Interaction of sortilin with ASM in lysosomes. To test whether sortilin interacts with ASM during
FasL treatment, we performed co-immunoprecipitation experiments to determine the changes in lysosomal sortilin when the reactive lysosomes were immunoprecipitated using an anti-ASM antibody.
As shown in Figure 6A , the expression of sortilin (~95-kDa) or ASM (~70-kDa) was detected in the lysosomes from CAECs under control condition (No-IP), and FasL stimulation didn't change the sortilin level. After immunoprecipitation, it was found that FasL markedly increased sortilin level which was coeluted with anti-ASM antibody at the ASM level in elutes. In addition, an anti-sortilin antibody recognized band at ~30-kDa may be the degrading product of this protein which remained to be determined. Figure 6B was the summarized data showing that there was no significant difference in the This article has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.
DISCUSSION
The present study demonstrated that sortilin trafficked with ASM together into the cell membrane during There is increasing evidence that LRs clustering is able to promote aggregation or translocation of NOX subunits and form LR-redox signaling platforms after death receptor activation (9, 11, 23, 27, 28 -production in the LRs fractions was also prevented by sortilin siRNA. These results suggest that the LR clustering associated with sortilin function serves as a driving force to result in the assembling or activation of NOX subunits to form an active enzyme on the endothelial cell membrane. To our knowledge, the present study for the first time links an intracellular molecular transporter, sortilin, to the formation of membrane LR clusters and to the NOX-mediating redox signaling in endothelial cells.
It is generally accepted that activation of the ASM by agonists or stimuli correlates with a translocation of this enzyme from intracellular stores onto the extracellular leaflet of the cell membrane (7, 14) . This translocation may result in hydrolysis of sphingomyelin by ASM and production of ceramide. Ceramide has been demonstrated to be induced in response to different injurious factors, especially those apoptotic factors including FasL, TNF-α, and endostatin. It leads to activation of NOX, producing endothelial dysfunction in small coronary arteries through activation of LRs clustering and form ceramide-enriched membrane platforms (7, 14, 28, 29) . During the formation of these ceramide-enriched membrane platforms, different membrane proteins, enzymes, or signaling molecules can be aggregated and some molecules in cytosol recruited to the membrane, which may result in a bulk amplification of the signals from related receptors. The present study confirmed FasL as a stimulus to activate such LRs clustering process, which led to assembling of NOX subunits and aggregation of other related molecules and thereby activate redox signaling in FasL response and that this process is linked to the sortilin associated molecular targeting and trafficking. In our previous studies, we provided evidence that ASM activation and translocation into the endothelial membrane are attributed to lysosome trafficking and fusion to LR platforms in the cell membrane (10) . The present study further demonstrates that the integrity of sortilin function is critical to the LR clustering, NOX subunit assembling, and NOX activation. This for the first time suggests that an intracellular transporter directly participates in the activation of NOX in endothelial cells and thereby contributes to transmembrane signaling of death receptor activation.
Previously, there are some reports that in fibroblasts from patients with mucolipidosis II (I-cell disease)
ASM was released into the media in large quantities, which could be explained by the translocation of sortilin to the plasma membrane and the dissociation and release of bound ASM (16) . Although these studies did not analyze membrane sortilin and ASM associated with LRs clusters and NOX subunits, the findings also suggest that sortilin plays an important role in the translocation of intracellular molecules into the cell membrane.
Next, we tested how sortilin works to facilitate the aggregation of NOX subunits. We first tried to This article has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.
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